SINCE the discovery of the causative organism of gonorrhcea, drugs have been applied to the urethral mucous membrane with the intention of killing the organisms with which they come in contact. Later, when it was realized that no antiseptic could reach the organisms which are buried in crypts and follicles and beneath the surface epithelium, lavage with weak antiseptics became the routine procedure. But as this treatment meant that this was merely waiting until the patient cured himself, various methods of attack have been devised within the last fifteen years. A number of metal instruments have been added to our armamentarium; some of them are still of value in diagnosis, and others are of use in destroying the local foci of disease which delay cure.
At the beginning of the present year the staff of the Military Hospital, Rochester Row, came to the conclusion that two lines of investigation might be tried. One, to try to bring high antiseptics into contact with the gonococcus through the blood stream, and, to drive antiseptics into the deeper foci beneath the surface layers of urethral epithelium.
Lieut.-Col. T. E. Harty, D.S.O., R.A.M.C. (R.) had carried out a series of intravenous injections of acriflavine at the Military Hospital, Portobello, Dublin, in October, 1921. In the fifty-five cases treated he reduced the stay in hospital to 37 1 days. He noted that those cases which reacted to treatment did so early, while others continued to show gonococci for one mouth after beginning the treatment. The number of days under treatment before the disappearance of gonococci was thirteen. The method employed was intravenous injection of 0'2 grm. of acriflavine dissolved in 200 c.c. of physiological NaCl solution. This dose was increased to 03 grm. in 300 c.c. saline solution on the fifth day and repeated on the tenth day. During this course the urine was kept alkaline. In October, 1922, a similar series of cases were given this form of treatment at the Royal Herbert Hospital, Woolwich. The average time in hospital for eighty-eight men was 59'71 days. As the colour of the skin of the men became a lemon yellow as soon as the injection was within the veins, it was considered that this coloration of the skin might be avoided and the rapidity of elimination might be prevented if the drug could be injected into the muscles or under the skin. The first attempts were not successful owing to the bulk of the injection used, 0'3 grm. in 100 c.c., and the inflammatory reaction which 2 Frost: The Present-day Trend of Treatment of Gonorrhoa followed. Moreover it was found during tests for toxicity on rabbits that the animals died from acid intoxication when given a lethal dose of acriflavine. Numerous experiments were then undertaken to solve the problem of the removal of the acid in the preparation, which equals 3'5 c.c. of normal hydrochloric acid for every gramme of the acriflavine, and to make the injection under the skin small in bulk and painless. This was done by adding 3-5 c.c. of normal sodium bicarbonate to one gramme of acriflavine and diluting with distilled water up to 20 c.c., to bring down the content of sodium chloride to 1 per cent. Two to seven c.c. of this solution may be injected under the skin, just over the muscle fascia, with no great pain resulting. Two sites have been used for the injection, one between the shoulder blades, the other behind the great trochanter of the femur. Three doses have been given as a course with a five-day interval. The investigations are still being continued. The figures accumulated up to date are of little value owing to their small numbers-39'1 days in hospital. In chronic gonorrhoea some most successful cases have been met with. To quote one case as an example: A soldier was transferred from another station with a history of one year with a urethral discharge containing gonococci. Three deep subcutaneous injections cured the disease, and he has been free from recurrence for the past six months.
One difficulty remains unsolved. This neutral solution does not keep well, it must be prepared freshly at least every three days, otherwise it becomes irritating to the tissues.
Up to the present acriflavine has been found to be the best of the dye products, as a bactericide. This field of research is only just open, and further results may be expected from the discovery of the new dyes.
Since last May (1923) a new method directed against the gonococcus has been instituted at the Military Hospital, Rochester Row, and has been continued at the Royal Herbert Hospital, Woolwich, since the closure of the former hospital in July. The origin of the work was the production, by electrical methods, of a pure silver colloid, which is stable in distilled water, by Major S. H. Long, D.Sc. This colloid was first used at the Indian Station Hospital, Karachi, for cases of gonorrhaea. A silver catheter with multiple perforations was introduced into the urethra and attached to the positive pole of the electric supply. The catheter was filled with the colloid and a small current of electricity was sent through the urethra--that is, the method was assumed to be ionization. The findings were so promising that the matter was referred to the Military Hospital, Rochester Row, for further investigation. When examined chemically the colloid was found to have no added protective; the particles were of small dimensions; it was not precipitated by 0 5 per cent. sodium chloride in three days, and 1 per cent. sodium chloride took three hours to destroy the colloid completely. Electrically, as the medium is a non-conductor, it was found that the colloid particles moved in the medium from the negative pole towards the positive pole. Bacteriological experiments, with the use of a culture of staphylococci isolated from the urethra, showed that 1,000 million organisms were destroyed in twenty minutes, and that 300 millions were killed in two and a half minutes by the undiluted colloid.
A week's trial was given of the ionic method, using this colloid, during the above clinical investigations, but this method had to be abandoned owing to the pain and discomfort of the catheter within the acutely inflamed urethra. It was then decided to try the effect of using the colloid cataphoretically, that is, applying electric pressure and not electric current through a column of the silver colloid within the urethra.
It is to be noted that this colloid consists of electro-negative particles which move distinctly towards the positive pole when subjected to an electric pressure, as shown by microscopical and electrical tests. Therefore, this method tends to drive the colloidal particles into the urethral mucous membrane when a column of the silver suspension is acted upon by a pressure of 60 volts direct current, or over, through the negative pole, with the positive pole attached to a perineal pad. Sixty volts direct current is the minimum pressure which will set the colloidal particles moving towards the opposite pole. After some experimental work on details, the following method of carrving out the treatment was adopted:
A room is wired for the treatment of ten patients from a 106-volt direct current supply. Ten electrical points are distributed round the walls of the room, each with a plug and switch connected in parallel, through a switch board, with the source of electrical supply. Two wires from the wall plug bring the electrical energy to the patient. One wire is positive, the other is negative, and each wire is marked, after test, with its polarity. The positive connexion is attached to a wire gauze pad which is wrapped in several folds of washed lint, and on this the patient sits. From the pad an extension is brought forward to enclose the shaft of the penis. The pad is wetted with saline solution. The negative wire is attached to a 1 in. length of silver tubing, which is inserted into the lower part of the rubber tubing of an irrigation apparatus consisting of a 300 c.c. funnel, and 5 ft. of rubber tubing with a glass urethral nozzle being attached. A piece of silver wire is soldered to the inside of the silver tube and extends down to the glass nozzle.
The patient sits on a chair and on the positive pad, care being taken that he does not come in contact with the metal connexion. The funnel, suspended on a stand, or by a wire beside him, is filled with colloid silver, air is expelled, and the bladder and urethra are filled with the colloid by pressing the nozzle firmly into the urethral meatus.
With the sliding resistance on the switchboard at zero-usually marked "weak " on the board, the current is switched on. Next, the switch on the wall for the patient is put on. Then the sliding resistance is moved towards " strong," until all resistance is cut out. Ten or more cases may be put on together, according to the number of wall points set up. There is practically no current used, even with ten patients the milliameter does not register as much as 1 milliampere, but the pressure shown is 106 volts. In order to prevent the burning of the patient due to excess of current, which might be caused by an accidental short circuit, one wireless receiving valve has been introduced into the circuit, in series with the supply voltage, on the patient's side of the switch board. This valve acts as an automatic cut-out. Even on a dead short circuit the valve will prevent a current of more than 8 milliamperes from passing through the patient, a dose which is harmless, even at the high voltage used. So that the use of this high voltage for medical purposes is feasible and can be manipulated by anyone without electrical knowledge once the circuit is installed, by following a few simple directions.
The routine adopted is the following: The patient has a dose of twenty million gonococci injected subcutaneously, and his urethra is washed out with lime water to remove pus and mucus, and then with distilled water to remove electrolyte. The patient sits on the chair, adjusts the pad, fills his bladder and urethra, as mentioned, and the voltage is applied for three-quarters of an hour to one hour. If, during the treatment, the amount of fluid in his bladder is causing discomfort, or if the amount of urine is sufficient to act as a conductor, the bladder is emptied and again filled with colloid. This treatment is repeated daily for four days until the patient's urethra is free from discharge. He then goes through a test for cure, and is discharged from hospital when no signs of recurrence are brought out by the test.
If it happens that the urine is not clear at the end of the first set of four applications of silver colloid, the patient receives a second injection of antigonococcal vaccine, and a Kollmann's dilator is passed, and immediately after it he is again treated cataphoretically. It has been found that in those cases which require further treatment there are a number of closed follicles in the urethra, as can be seen by the urethroscope, and that when these are opened the cure can be completed by one or two further applications of the silver colloid.
The test of cure consists of a complete examination of the urethra after irrigation with magnesium chloride (1 in 500 solution) twice a day for two days, preceded by a 100 to 200 million injection of gonococcal vaccine. The examination consists of the introduction of a sound, followed by inspection of the urethral mucous membrane by means of the urethroscope, massage of the prostate and vesiculw,, with microscopic examination of any secretion expressed from them. The urine must be free from pus, and no pus must be present in the urethra.
As this treatment can only deal with urethral infection, it has been decided that if a preliminary examination of the prostate gland or the vesicles shows that the disease has reached them, or signs of any metastatic disease due to gonorrhcea are found, a deep subcutaneous injection of 2 or 3 c.c. of a 1 in 20 solution of freshly prepared neutral acriflavine is given at intervals of from three to five days. The site chosen for injection is over the deep fascia behind the great trochanter.
The number of cases which have been subjected to the combined treatment are too few for the quotation of figures sufficient for estimation of its value. The difficulty experienced is that of getting into the blood and urine a sufficient concentration of the acriflavine to be within the bacterial lethal dose. Tests of some serum and urine show that with a subcutaneous injection of 0'1 grm. the urine concentration is about 1 in 60,000, and in the serum the dilution is ten times greater, which suggests that definite results will be obtained with higher doses; and it was also found that the acriflavine concentration was negligible on the third day, as it had become so rapidly excreted.
During the test of the electrical colloid treatment daily examinations of microscopic slides have been carried out. Two conditions are looked for, one, the presence or absence of gonococci, and their number per field, and the other, the proportion of epithelial cells to pus cells present in the discharge. The first gives a rough estimate of the acuteness of the infection, while the second gives an indication of the stage of the disease. If microscopic slides are taken daily of a case of gonorrhoea from the beginning of treatment it is found that the findings by both can be plotted and the curves run practically parallel. Examination of microscopic slides can thus be used, even when examined only twice a week, as a quite reliable indication of the urethral condition and the progress of the case towards recovery. In chronic cases, where the finding of gonococci is difficult, the cell ratio gives the clue to the patient's progress, and directs the treatment. To obtain comparable results, it is, of course, necessary to take the smears in the same way, and for quickness and reliable counting of the cells the pus should be spread like a blood film for malaria examination or a differential cell count.
The results of the electrical treatment of 107 cases give the following figures:
Total number of cases treated and discharged from hospital as cured, 107.
Average number of days under electrical treatment, 9.
Average number of days in hospital, 29'9.
Average nunmber of days in hospital at two large venereal hospitals in the year 1922, 69.
It appears to the officers working this method of attack on gonorrhzea that it is more than an experiment, and that it opens up a field of work which promises success when the method is perfected. At present there is further work to be done as to the most efficient voltage required to get the quickest cure. Also, only one non-conducting colloid has been tried; other colloid metals may give better results, or this colloid may be improved. The object of this paper is to indicate the work done in the hope that others may try the methods and that we may arrive, by co-operation, at the scientific facts upon which to base medical control of the disease gonorrhoea, a point at which we have not yet arrived.
DISCUSSION.
Lieutenant-Colonel P. H. HENDERSON said that as he had been associated with Major Frost in dealing with the prophylactic aspect of the venereal disease problem, he must take the opportunity of laying stress on the excellent work Major Frost had done in investigating and improving the methods of treatment of gonorrhea. Early and efficient treatment resulting in cure was undoubtedly one of the most important factors in prophylaxis. If this new treatment proved to be successful, not only in curing gonorrhoea but in reducing the time required for cure, it would be one of the greatest discoveries in the science of medicine that had taken place for many years. This he said because he judged a disease not by any particularly interesting features which it might present, but by the amount of suffering it inflicted on humanity and the loss of efficiency and work which it caused. Few diseases were more widespread than gonorrhoea, and while this method of treatment might achieve the primary object in the Services of reducing inefficiency and wastage through sickness it would have much wider effects, both economic and moral, through the general population, on the whole country. He presumed that Major Frost had had no opportunity of testing this method in the treatment of women ? If it proved a success in the treatment of women as well as of men and brought about a rapid cure, then confidential notification and compulsory treatment might become a practical proposition. One of the effects of a rapid and perfect cure might be an increase in promiscuous sexual intercourse; it was, therefore, the more necessary that an efficient means of prevention should be devised. He (Lieutenant-Colonel Henderson) had been somewhat surprised to read recentlyin a journal of some repute that early disinfection by means of calomel ointment and potassium permanganate solution efficiently applied would prevent venereal diseases. Statistics showed that whereas the incidence of syphilis had been reduced that of gonorrhcea remained unchanged, notwithstanding the application of these remedies. His view was that it was impossible to apply these remedies in the form in which they were supplied to the Services, in this and in other countries as well, in an efficient manner, and this might account for the failure to reduce the number of gonorrhceal infections. He would very much like to see a fair trial given to oxycyanide of mercury (1 in 1,000) applied not as an ointment which varied in consistency and was difficult to apply and wash off, but as lubefacient, which was non-greasy, non-irritating, and of a consistency which lent itself to efficient application, and easy removal by wiping or washing. With an efficient preventative and a means of rapid and complete cure he saw no reason why this disease should not disappear from our midst.
Colonel J. CRAWFORD KENNEDY congratulated Major Frost on the promising results obtained by the treatment. He had been privileged in seeing the treat-ment carried out and was extremely interested in the method not only in its application to gonorrhcea but also as possibly applicable to other conditions. Whilst recognizing that the method was still in its experimental stage he suggested that it would have enhanced the interest of the paper still further if Major Frost had referred at greater length to the physical phenomena concerned in the process, and he (Colonel Kennedy) asked what size of colloid had been found the most effective. Could Major Frost state what was the incidence of sequelme or complications-such as epididymitis-after his treatment?
Lieutenant-General Sir W. LEISHMAN said he confessed to some slight disappointment that the results of this treatment appeared, on analysis, to be somewhat less dramatic than he had anticipated from accounts he had received; but Major Frost had, quite rightly, guarded himself against claiming for it more than he felt at present to be justifiable. The theoretical basis of the treatment was of very wide interest and he (Sir William Leishman) ventured to suggest to Major Frost and his colleagues that it appeared to be one in which laboratory experiments, in vitro, might prove fruitful. Suitable combinations of leucocytes, gonococci, plasma and colloid solution might be put up, under varying conditions, in tubes or cells into which electrodes were introduced, and the results studied either microscopically or by special methods devised for the purpose. He looked forward with great interest to the results of an extended application of the method. Squadron-Leader F. N. SMARTT said that he had given an extended trial to ionization in the treatment of gonorrhcea, and in order to judge the effects of this treatment no other form of treatment was given. The method was of use in certain selected early and chronic cases, but his considered opinion was that, in the acute established disease, no materially better results were obtained from ionization than from other methods of treatment. The treatment was not painful and was not accompanied by an inierease of complications such as epididymitis. Soluble metallic salts of Cu, Ag, and Zn, were used; solutions of these salts were good conductors, and ionic penetration of these metals was an established fact. The milliamperage employed was the determining factor in ionization; in acute gonorrhcea doses varying from 5 to 15 ma. could be tolerated. He had not himself used colloidal preparations; these preparations were non-conducting and he asked Major Frost if he would explain how electrical action was obtained by the use of a non-conducting colloid. He understood Major Frost used a pressure of 120 volts, and that this gave a milliamperage of only l ma., and that he used acriflavine in conjunction with his electrical treatment. Was not this a possible determining factor in the treatment, and one which influenced the final results obtained ?
Major FROST (in reply) said that there was no reason why this form of treatment should not be used in the treatment of gonorrhea in women. The size of the colloidal silver particle was about 20 micro-microns and passed through a Chamberland F filter. The smaller the particle the more effective was the colloid. The percentage of epididymitis was not increased by the treatment. The number so far was 2 per cent., except when the patients in some cases took violent exercise. The only microscopical tests tried up to the present wbre on movement of the colloid particle under electrical pressure, but experiments on the lines suggested by Sir W. Leishman would be undertaken. Squadron-Leader Smartt had used ionization in the treatment of gonorrhoea.
There was no relation between the two methods, as cataphoresis was the movement of an unchanged particle towards the tissues under the pressure of a high voltage. The colloid was non-conducting in the sense that only minute milliamperage was allowed to be conducted through it. The results obtained were not due to acriflavine, as this drug was only used in the case of patients suffering from complications.
